New types of nonlinear evolution equations are derived that describe finite-amplitude surface gravity waves on a two-dimensional incompressible and inviscid fluid of finite depth. The novelty is as follows:
with the boundary conditions K' rh+xrg"rl"= -P» on y =art, (2) The study of finite-amplitude surface gravity waves has a long history [1, 2] . Various wave phenomena, such as modulation effects and instabilities of wave trains [3] , formation of solitary waves [4] and breaking waves [5] , etc. , have been investigated extensively from both the experimental and theoretical points of view. Many attempts have been made to derive approximate nonlinear evolution equations (NEEs) according to the physical situation. In the case of shallow-water waves, the Korteweg-de Vries (KdV) and Boussinesq equations were derived as typical model equations that describe the time evolution of the free-surface profile. For the finite-depth case, however, the corresponding equations have not been obtained explicitly as yet. In this respect a NEE proposed by Byatt-Smith should be remarked upon [6] (6) Here f is an arbitrary real function defined appropriately on the real axis. The boundary condition (4) on the bottom of fluid is then found to be satisfied automatically.
The key idea in the next step is to consider the boundary values of f+ when Imz~0. It then turns out that p, + 2 (6 p"+p»)+ri=O on y =art, (3) f+ (x+ iO, t) = -,
where T is an integral operator given by 0 asy -1. (4) Here P=p(x, y, t) is the velocity potential, ri =ri(x, t) is the profile of the free surface, and the subscripts x, y, and f+ oo Tf(x, t) = P J coth[n(y -x)/2blf(y, t)dy .
(s)
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By virtue of (7) we obtain the important relations f+(x+io, t)+f (x --io, t) =f(x, t), f+(x+io, t) f -(x --io, t) = iT-f(x, t). (9) /rr r~»-, "= i [f~-r(x -icr/, t) f r-(x+-icr/, t)], (i3) where the relation @=ad has been used. If we substitute (11)-(13)into (2) and (3), we obtain the exact system of NEEs for r/ and f.
In order to derive the approximate NEEs, we note that in the case of fluid of finite depth the parameters 8 and x may be assumed to be of the order of unity, whereas c is small compared with unity. The latter assumption corresponds to considering small-but finite-amplitude waves and it enables us to expand (11)- (13) The above system of equations is a variant of the Boussinesq system and is called the Broer-Kaup system [7] [8] [9] .
This system has been shown to be completely integrable [7, 9] . The usual form of the Boussinesq system [1] can be derived from (23) 
which is nothing but the KdV equation.
(ii) Deep-water limit (b eo 
